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571 ABSTRACT

Apparatus and method are provided for intelligently con-
trolling an electrical power distributor for a personal com-
puter, its peripherals, and other devices. The apparatus
includes a parallel interface; single-chip microcomputer;
plurality of relays; power source connector; and plurality of
electrical outlets. The parallel interface can be removably
connected through a parallel cable to a parallel port of a
personal computer. The single-chip microcomputer has a
clock to keep time independent of the personal computer. In
response to programming instructions from the personal
computer, the single-chip microcomputer controls the relays
to selectively connect and disconnect the power lead con-
nector to the electrical outlets of the distributor. Communi-
cating with the distributor is made user friendly by including
a software prorgram for the personal computer that trans-
lates simple commands from the user into commands sent
through the parallel port of the personal computer to the
distributor. The distributor can share the parallel port of the
personal computer with another peripheral device, such as a
printer, by use of a split-Y parallel cable or similar split cable
or connector. The distributor reacts only to particular data
transmitted on the split-Y parallel cable and ignores other
data. A preferred embodiment of the distributor also includes
a phone ring interface for detecting and responding to
telephone ring signals. The single-chip microcomputer can
be programmed by the personal computer to respond to one
or more preselected sequences of one or more phone ring
signals.

16 Claims, 20 Drawing Sheets
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SINGLE-CHIP MICROCOMPUTER
PROGRAMMABLE POWER DISTRIBUTOR

CROSS-REFERENCE TO RELATED
APPLICATION

This is a continuation-in-part of pending U.S. patent
application Ser. No. 07/822,348 entitled “Programmable
Power Distributor” filed Jan. 15, 1992,

TECHNICAL FIELD

The invention relates to a control system for an electrical
power distributor. More particularly, the invention relates to
an apparatus and method for intelligently distributing elec-
trical power to a personal computer, peripherals, and other
electrical devices at preselected times for reducing unnec-
essary power consumption. The distributor apparatus is
connected to communicate with a personal computer
through a parallel port of the personal computer. A commu-
nication protocol allows the distributor apparatus to share
the parallel port of the personal computer with another
peripheral, such as a printer, without the need for a switching
device. After the personal computer provides the distributor
apparatus with command data, the intelligent power dis-
tributor can turn the personal computer and other devices on
or off at preselected times or after predetermined periods of
non-use to conserve electrical power.

BACKGROUND OF INVENTION

Electrical power to personal computers and peripheral
devices is usually left on at all times during the day.
However, the actual time most personal computers and
peripheral devices are used is usually only a small fraction
of the time they are on. Therefore, a large portion of the
electric power consumed by personal computers and periph-
erals 1s wasted. Often lighting and other devices near the
personal computer are also unnecessarily left on. The cost of
wasted electricity can accrue to a substantial sum.

Personal computers, peripherals, and many other devices
have delicate electronic circuitry. While the devices are on,
they are subject to damage by electrnical voltage spikes and
power surges. Yoltage spikes and power surges are caused
by the load on a power supply line suddenly changing, high
voltage shorts, and thunderstorm electrical discharges. If
electronic circuitry is connected to the power line during a
voltage spike or power surge, the electronic circuitry may be
damaged. The personal computer is usually the most delicate
and most expensive piece of equipment connected to the
electrical power supply line. Therefore, the personal com-
puter should be the most protected against voltage spikes
and power surges. Surge protectors offer some protection
against voltage spikes and power surges in the power supply
line. However, the best protection results from disconnect-
ing or turning off the electronic circuitry when not in use.

Some electrical power distributors for personal computer
systems have manual switches for controlling the power to
individual lines, but the user must constantly make con-
scious efforts to minimize power consumption and prolong
the life of electrical circuitry connected to the power dis-
tributor. Usually, the personal computer user simply leaves
all the equipment turned on. Thus, there 1s a long-felt need
for a way to make environmentally conscious, green-com-
puting easier.
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2
SUMMARY OF THE INVENTION

The present invention provides apparatuses and methods
for programmably distributing power to a personal com-
puter, peripherals, and other devices. An intelligent power
distributor according to the present invention includes the
following: a power lead connector for a distributor; a
parallel interface; single-chip microcomputer; a plurality of
relays; and a plurality of electrical outlets. The power lead
connector can be connected through a power lead to a power
source, such as an electrical wall outlet, for providing power
to the plurality of electrical outlets. An AC/DC converter 1s
preferably connected to the power lead connector of the
distributor for converting AC power to DC current to drive
the electronic circuits of the distributor. The parallel inter-
face can be removably connected through a parallel cable to
a parallel port of a personal computer. The single-chip
microcomputer of the distributor apparatus includes an
internal clock, memory mapped input/output, vectored inter-
rupts, bootstrap program in read-only memory (ROM),
erasable programmable read-only memory (EPROM), ran-
dom-access memory (RAM), and bidirectional input/output
(I/O) lines. The personal computer and single-chip micro-
computer of the distributor communicate through the par-
allel port of the personal computer, the parallel cable, and
parallel interface of the distributor. The single-chip micro-
computer of the distributor keeps time independent of the
personal computer. In response to programming instructions
from the personal computer, the single-chip microcomputer
controls the relays to selectively connect and disconnect the
power lead connector to the electrical outlets of the distribu-
tor. Preferably, the relays are solid state with zero volt
switching so that the AC power can be turned on or off more
smoothly, minimizing radio-frequency interference (RII)
and clectromagnetic interference (EMI). Communicating
with the distributor is made user friendly by including a
software package for the personal computer that translates
simple commands from the user into commands sent
through the parallel port of the personal computer to the
distributor.

In a preferred embodiment of the invention, the power
lead of the personal computer is connected to a designated
electrical outlet of the distributor. The outlet designated for
the personal computer has a default “on” setting; thus,
before the distributor actually receives any programming
instructions through the parallel port of the personal com-
puter, the default or reset condition of the distributor pro-
vides power to the personal computer. The personal com-
puter can program the distributor with a preselected
computer time-out period and 1instruct it to cut power to the
personal computer. The single-chip microcomputer of the
distributor is capable of keeping time independent of the
personal computer. After the preselected computer time-out
period, the distributor automatically turns the personal com-
puter back on. A batch file in the personal computer can then
initiate desired personal computer programs. For example,
according to one particular aspect of the invention, the
distributor can be preprogrammed by a personal computer
scheduler program to switch off power to the personal
computer and then turn the personal computer back on at a
preselected time for conducting unattended tasks, for
example, disk backup. The personal computer can be turned
on at any time by resetting the distributor.

The distributor can also be programmed to control power
to other peripherals or electrical devices, in real time or at
the times preprogrammed by the personal computer. These
functions save electric power when the personal computer
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needs to be on at a later time but not in the intervening
time-out period. These features also address the problems of
voltage spikes and power surges.

According to another aspect of the invention, the intelli-
gent power distributor can optionally share a parallel port of
the personal computer with another penpheral device, such
as a printer. The distributor and printer can share a single
parallel port of the personal computer by use of a split-Y
parallel cable or similar split cable or connector. The single-
chip microcomputer of the distributor distinguishes between
commands intended for the distributor and commands
intended for the other peripheral connected to the parallel
port of the personal computer. The commands that control
the distributor would be extremely unlikely to match the
commands that control the peripheral, and vice-versa. The
distributor can operate with any other device attached to a
parallel port of the personal computer without interfering
with the normal operation of the peripheral and without the
need for a manual switching device. Thus, the intelligent
power distributor does not require a dedicated parallel port,
and the user does not have to manually connect or switch the
parallel port of the personal computer to the distributor to
share a single parallel port with another peripheral.

According to yet another aspect of the invention, an
intelligent power distributor can include a phone ring inter-
face for detecting telephone ring signals and notifying the
single-chip microcomputer of the prepense of a ring signal.
The single-chip microcomputer can be programmed to
respond to one or more telephone ring signals or a prese-
lected sequence of telephone ring signals. The single-chip
microcomputer can also be programmed to analyze the
signal burst of a telephone ring. This can be useful, for
example, because different telephone systems use different
ring signal bursts. Thus, the distributor can be programmed
for use in different countries that have different telephone
systems or other applications. The distributor can work with
the personal computer so that the combination can be used

as a telephone answering machine or the personal computer
can be turned on and operated from a remote location
through a modem. Thus, the personal computer does not
have to be left on to receive calls. The preferred embodiment
of the distributor can be programmed to tum off the power
supply to the personal computer, and then turn the personat
computer back on in response to a specified sequence of
signals from a telephone line, for example, three rings. The
power distributor can be programmed to check the sequence
of telephone rings to ensure that the personal computer 1s not
turned on unintentionally. Therefore, this feature of the
disclosed invention also addresses the problems wasted
electrical power, voltage spikes, and power surges.

The distributor of the invention can be combined with
surge protection circuits for each of the electrical outlets of
the distributor. Thereby, the distributor also can protect the
devices from voltage spikes and power surges when they are
turned on.

The apparatus and method of the invention are directed
toward solving the problem of wasted electric power. They
also minimize the problem of voltage spikes and power
surges, which can damage the electronic circuitry of the
personal computer and other devices. The distributor allows
the user of the personal computer to specify the time,
manner, and sequence of switching power on and off to the
personal computer itself, personal computer peripheral
devices, and other devices electrically connected to the
distributor. Thus, the distributor minimizes power consump-
tion and it also minimizes voltage spikes and power surges
to which the personal computer and other devices having
delicate electronic circuitry are subjected.
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Accordingly, objects and advantages of the present inven-
tion include: (1) reducing the amount of wasted electric
power caused by unnecessarily leaving personal computers
and other devices turned on; (2) reducing the exposure of the
delicate electronic circuitry of the personal computer and
other devices to voltage spikes or power surges; (3) provid-
ing the personal computer user with a means to program the
time and sequential order in which the user wants the
personal computer, peripherals, and other devices supplied
with electric power; (4) allowing the personal computer user
to program a time-out period after which the personal
computer will be turned back on; (5) using the parallel port
for communicating with the distributor instead of a sernal
port because a serial port is often overloaded by other
devices; (6) having the distributor of the invention share a
paralle] port of a personal computer with another device
such that the operation of the distributor and the peripheral
do not interfere with the function of one another; (7)
reducing the user’s responsibility for manually tuming on
and off the personal computer, its peripherals, and other
devices; (8) enabling the personal computer user to control
the power of the devices attached to the distributor from the
keyboard of the personal computer; and (9) providing the
flexibility to control the personal computer through a tele-
phone line.

Therefore, in combination with the appropriate personal
computer software, the intelligent power distributor can
reduce the electrical consumption of the computer system
and other devices while increasing productivity. For
example, the personal computer can back-up from hard disk
to tape drive after business hours to avoid tying up the
personal computer during the procedure. The personal com-
puter can make facsimile transmissions after business hours
to take advantage of lower telephone rates, turning the
personal computer off when the tasks are completed, all
without human presence at the time. Software could also
keep track of the total time power has been supplied to an
electrical device or personal computer peripheral. Thus, the
power distributor and personal computer can be used to
monitor electrical consumption and indicate need for per-
odic maintenance of electrical devices.

Further objects, advantages, and features of the invention
will become apparent to those skilled in the art upon reading
the following detailed description of a preferred embodi-
ment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawing is incorporated into and
forms a part of the specification to 1llustrate several
examples of the invention. The drawing is only illustrative
purposes only and is not to be construed as limiting the
invention to only the illustrated and described examples.
Various advantages and features of the invention will be
apparent from the following description taken in connection
with the attached drawing in which:

FIG. 1 is a diagrammatic view of a personal computer, a
monitor, a peripheral, and another device, such as a lamp,
connected to the power outlets of a distributor according to
the present invention, wherein the peripheral and the dis-
tributor communicate with the same parallel port of the
personal computer through a split-Y parallel cable;

FIG. 2 is a block diagram of the major components of a
preferred embodiment of the distributor, including: an AC
surge suppressor, an AC/DC converter to 5 Volt DC, a
split-Y parallel cable, a parallel interface, a phone ring



3,506,790

5

interface, a single-chip microcomputer, a plurality of solid-
state relays, and a plurality of AC outlets;

FIG. 3 is a schematic diagram of a preferred embodiment
of a split parallel connector so that the distributor can share
the parallel port of a personal computer with another periph-
eral device, such as a printer;

FIG. 4 is a schematic diagram of a preferred embodiment
of the AC/DC converter for the electronic circuitry of the
distnibutor;

FIG. 5 is a schematic diagram of a preferred embodiment
of the parallel interface of the distnbutor;

FIG. 6 is a schematic diagram of a preferred embodiment
of the phone ring interface of the distributor;

FIG. 7 is a schematic diagram of a preferred embodiment
of the single-chip microcomputer circuit of the distributor;

FIG. 8 is a schematic diagram of a preferred embodiment
of one of the solid-state relays for selectively connecting
power to one of the distributor electrical outlets; and

FIGS 9A through 98, inclusive show a detailed flow chart
of a preferred algorithm for the firmware programming of
the single-chip microcomputer of the distributor, wherein

FIG. 9A the vector table that is used to jump the algonthm
to appropriate routines when specified conditions arise

FIG. 9B is a flow chart of the firmware initialization
routine called “INIT™;

FIG. 9C is a flow chart of the main program loop called
“MAIN LOOP”;

FIG. 9D is a routine called “I/O CHECK?” that performs
a protocol handshake with the personal computer;

FIG. 9E is-a routine called “GET DATA” that gets data

after a handshake with the personal computer has been
established;

FIGS. 9F and 9G show a routine called “RECEIVED”

that is executed when the distributor successiully receives a
command from the personal computer;

FIG. 9H is a flow chart of the printer time-out routine
called “PRINTER PROCEDURE”;

FIG. 91 is a flow chart of the computer time-out routine
called “COMPUTER PROCEDURE"”;

FIGS. 9] and 9K are flow charts of the telephone ring
receive protocol to determine if the telephone rings match a
preselected number, where FIG. 9] is a routine called

“READ RING” and FIG. 9K is a routine called “RING
PROCEDURE";

FIGS. 9L through 9R, inclusive, are flow charts of several
supporting routines of the algorithm;

FIG. 9S is a timer interrupt routine called *“TIRQ”; and

FIGS. 10A and 10B show the flow chart for the handshake
protocol and communication routine of a software program
that can be loaded on the personal computer for communi-
cating and controlling the intelligent power distributor.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring now to FIG. 1 of the drawing, a personal
computer 30, monitor 40, printer 50, and lamp 60 are shown
connected to the distributor, generally referred to by the
numeral 70. As will hereinafter be described in detail, the
personal computer 30 communicates with printer 50 and
distributor 70 through a split-Y paraliel cable, generally
referred to by the numeral 8.

Personal computer 30 1s a conventional personal com-
puter having a computer power socket 32, computer power
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cord 34, parallel port 36, modem jack 38, and video con-
nector 39. The personal computer 30 also has conventional
central processing unit and disk drives (not shown) for
loading and running appropriate software for controlling the
distributor 70. Monitor 40 is a conventional computer moni-
tor having a monitor power socket 42, monitor power cord
44, and monitor video cable 45 connected to video connector
39 of the computer 30. Printer 50 represents a conventional
computer peripheral having a printer power socket 32,
printer power cord 54, and a parallel port 56. Lamp 60
represents any type of electrical device that the computer
user may desire to control through the distributor 70. Lamp
60 has a lamp power cord 64. Each of the power cords 34,
44, 54, and 64 has a plug for connecting the cord to an AC
outlet.

As shown in FIG. 1, the distributor 70 has a distnibutor
power socket 72, a distributor power cord 74, and a parallel
port 76. Distributor power cord has a plug 75 for connecting
the cord to an AC outlet, such as a wall socket AC power
source (not shown).

Distributor 70 has a plurality of AC outlets 101-105. A
plurality of light emitting diodes (LEDs) 111-115 are asso-
ciated with AC outlets 101-105, respectively. As will be
explained in more detail, LLED 111 is lighted to show when
AC power is connected to distributor AC outlet 101, LED
112 is lighted to show when AC power 1s connected to
distributor AC outlet 102, and so on. Distributor AC outlets
are preferably protected with a circuit breaker 77.

Distributor 70 also preferably has an LED 116, which can
be used to indicate the following three states: (1) when the
LED 116 is steady on, this indicates that the telephone ring
detector mode is enabled, and when it is steady off, the
telephone ring detector mode is disabled; (2) when the LED
116 turns off for about two second, this indicates that a
telephone ring signal is in the process of being detected,
after which the LED turns back to steady on; and (3) when
the LED 116 is rapidly fiashing, for example, on for %
second and off for % second, this indicates that there has
been a power failure or voltage surge event that caused the
distributor 70 to shut down the personal computer 30 and
other devices.

The distributor 70 selectively provides power to distribu-
tor AC outlets 101-105 to turn on and off the personal
computer 30, monitor 40, printer 50, and lamp 60. Distribu-
tor AC outlet 101 provides power to personal computer 30
at power socket 32 through computer power cord 34. Dis-
tributor socket 102 provides power to monitor 40 at power
socket 42 through monitor power cord 44. Distributor socket
103 provides power to printer 50 at printer power socket 52
through peripheral power cord 54. Distributor socket 104
provides power to an auxiliary device, such as lamp 60
through lamp power cord 64. Distributor socket 1035 is
available for a second auxiliary device.

The AC outlets 101-105 can have numbers or other
indicia associated therewith (not shown). These markings
indicate which AC outlet 1s intended for the personal com-
puter 30, its monitor 40, the printer 30, a first auxihary
device AUX-1, such as lamp 60, and a second auxiliary
device AUX-2. These markings preferably correspond to the

identifying indications in the computer software for control-
ling the individual AC outlets 101-105.

All the various power sockets and outlets, for example,
computer power socket 32, monitor power socket 42, printer
power socket 52, and distributor power socket 72 and outlets
101-105 can be either male or female electrical connectors,
as appropriate. All the various power cords also can have
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either male or female electrical connectors, of standard or
non-standard design, as appropriate.

The personal computer 30 is used to control the printer 50
and programmable power distributor 70. The personal com-
puter 30 communicates with the printer 50 and distributor 70
through split-Y parallel cable 80. The split-Y parallel cable
80 has computer cable portion 81 with a 25-pin D male
connector 82 for the computer paralliel port 36, printer cable
portion 83 with a 25-pin D female connector 84 for the
printer parallel port 56, and distributor cable portion 85 with
a 10-pin connector 86 for the distributor parallel port 76. As
will be described in more detail with reference to FIG. 3, the
parallel conductors of split-Y parallel cable portions 81, 83,
and 85 are joined by an adapter 88. In the preferred
embodiment of the invention, the 10-pin connector 86 1is
more than sufficient for the personal computer 30 to com-
municate with the distributor 70.

The split-Y parallel cable 80 allows the distributor 70 to
monitor and receive signals from the personal computer 30
while the personal computer parallel port 36 of the personal
computer 30 is used to communicate with printer 50. In
other words, the split-Y parallel cable 80 clectrically con-
nects the distributor 70 and the printer 50 in parallel and the
parallel combination is connected to the parallel port 36 of
the personal computer 30.

As will hereinafter be explained in detail, the distributor
70 is designed to accept command instructions from the
personal computer 30 only after a specific protocol “hand-
shake” has been established. The protocol 1s established so
that the distributor 70 does not react to the instructions that
are sent to the printer 50 in any way. Similarly, the printer
50 is extremely unlikely to react to the specific protocol and
data transmissions on the shared split-Y paraliel cable 80,
therefore, the normal operation of the printer 50 1s assured.

Distributor 70 preferably also has telephone jacks 121 and
122. Telephone line in jack 121 is connectable to a telephone
line 123, which is connected to a telephone outlet, such as
wall outlet 124. Telephone line out jack 122 is connectable
through modem line 125 to the modem jack 38 of personal
computer 30.

Referring now to the block diagram shown in FIG. 2 of
the drawing, the preferred embodiment of the distributor 70
includes the following major components: an AC surge
suppressor 100; AC/DC converter 200; parallel interface
300; phone ring interface 400; single-chip microcomputer
500; a plurality of relays, for example, solid-state relays
601-605, and a plurality of AC outlets, for example, AC
outlets 101-105. The connecting arrows between the com-
ponents represent the flow of information or commands. The
relays 501-505 connect and disconnect the individual dis-
tributor AC outlets 101-105, respectively, to the power
source.

The surge suppressor 100 is for protecting against AC
power surges and spikes.

The AC/DC converter 200 converts AC to 5 Volt regulated
DC for driving the electronic circuitry of the intelligent
power distributor 70.

The parallel interface 300 is for connecting the parallel
port 76 of the distributor 70 to the single-chip microcom-
puter 500. The parallel port 36 of the personal computer 30
is connected through the split-Y parallel cable 80 to the
parallel port 76 of distributor 70 and the parallel port 56 of
printer S0.

The phone ring interface 400 can receive input from a
telephone line 123 at jack 121 of the distributor. The phone
ring interface 400 also protects the telephone line output at
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jack 122 of the distributor 70 against telephone line spikes
and surges. The distributor 70 can be preprogrammed to
close relays 601 and 602 to turn on the power to the personal
computer 30 and monitor 40 in response to a specified
sequence of ring signals on the telephone line 123. There-
fore, the distributor can allow the personal computer to be
used as an answering machine or to be remotely operated
through the telephone line, but it 1s not necessary to leave the
personal computer turned on at all times. Thus, the telephone
line can be used to remotely program the personal computer
30 after the distributor 70 tums it on. Furthermore, the
distributor can be programmed not to turn the personal
computer on if the telephone is picked up before the speci-
fied number of rings or the caller terminates the connection
before the specified number of rings.

The single-chip microcomputer 500 monitors the data that
the personal computer 30 sends through the split-Y parallel
cable 80 to the printer 50 and distributor 70. If the data
appearing at the parallel interface 300 of the distributor 70
matches a unique protocol sequence, the single-chip micro-
computer 500 serially loads commands and data from the
paralle]l interface 300. A control word or command, of
course, is simply a predetermined string of data bits sent by
the personal computer through the parallel split-Y cable 80
that is intended to be recognized by the distributor 70, but
not by the printer 50. At each command, the single-chip
microcomputer S00 checks a strobe data line of the personal
computer parallel port 36 to verify that the data is intended
for the distributor 70 and that the trigger protocol was not an
improbable combination of data intended for the printer 50.
If the strobe check fails, the single-chip microcomputer S00
aborts the command sequence.

This data programs the single-chip microcomputer S00.
The controller 500 can be programmed to turn on the
personal computer 30 and monitor 40 at a particular time, for
example, six hours later. In the preferred embodiment, the
controller 500 operates as a digital counter that counts down
a programmed number of time intervals that equal the
time-out period. After the computer time-out period, the
controller S00 instructs the relay 601 to turn on the personal
computer 30. Once the personal computer is turned on, it can
instruct the distributor 70 to turn on or off the other devices
connected to the distributor.

The single-chip microcomputer 500 periodically retrans-
mits commands to the relays 601, 602, 603, 604, and 605 to
maintain the relays open or closed as instructed by the
personal computer 30. This is to guard against the possibility
that the relays are mus-triggered for any reason, such as
overload, power surge, high potential short, etc. Thus, the
firmware of the distributor 70 periodically checks the status
of the relays 601-605 and retransmits the commands.

The relays 601, 602, 603, 604, and 605 preferably include
solid-state relay switches activated by the controller 500.
The relays 601-605 can be normally open or normally
closed, as appropriate. These relays are used to connect or
disconnect the AC outlet 72 to the various distributor AC
outlets 101105, thereby providing electrical power to what-

ever devices are serviced by the individual AC outlets
101-105 of the distnibutor 70.

The personal computer 30 instructs the distnibutor 70 to
connect (turn on) and disconnect (turn off) the power supply
to the personal computer, peripherals, and other devices
connected to the AC outlets 101-105 of the distributor.
While the personal computer 30 is on, it can send instruc-
tions to the distributor 70 to turn on and off any peripheral
device. The personal computer can instruct the distributor to
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turn off the personal computer itself and then turn the
personal computer back on after a preset itme-out period.
While the personal computer is turned off, the peripheral and
other devices can be left on or off. The phone ring interface
300 can be used to turn on the personal computer in response

to a series of telephone ring signals on the telephone
line 123.

Now that the cooperation and functions of the various
elements of a preferred embodiment of the distributor 70
have been described, a more detailed description of the
preferred electrical circuitry is appropriate.

For convenience of description, a direct current positive
voltage signal, typically about +5 Volts, shall be referred to
as a “high” signal; and a low voltage signal 1s typically about
zero Volts. Unless the context indicates otherwise, all con-
nections are electrical connections formed by appropriate
electrical conductors. Furthermore, unless otherwise indi-
cated, all part numbers are described 1n the TTL Data Book
for Design Engineers, Second Edition (hereinafter the
“TTL”), which is published by Texas Instruments. The TTL

1s incorporated by reference herein in its entirety.

FIG. 3 of the drawing shows a schematic diagram of a
preferred embodiment of a split-Y parallel cable 80 so that
the distributor can share the parallel port of a personal
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computer 30 with another peripheral device, such as a

printer 50. The 25-pin male connector 82 is for connecting
to the parallel port 36 of the personal computer 30. The
25-pin female connector 84 is for connecting to the parallel
port 56 of a printer 50. In the presently most preferred
embodiment of the invention, the 10-pin distributor connec-
tor 86 is sufficient for connecting to the parallel port 76 of
the distributor 70. Pins 1 and 2 of distributor connector 86
bridge pin 1 of the connector 82 to pin 1 of the connector 84;
and pin 3 of the distributor connector 86 is connected to pin
2 of each of the connectors 82 and 84; pin 4 1s connected to
pin 3 of each of the connectors 82 and 84; pin § is connected
to pin 18 of each of the connectors 82 and 84, which is
normally a ground, pins 6 and 7 of the distributor connector
86 bridge pin 11 of the connector 82 to pin 11 of the
connector 84; and pins 8, 9, and 10 of the distributor
connector 86 are not used.

FIG. 4 of the drawing is a schematic diagram of a
preferred embodiment of electronic circuitry for the AC
surge suppressor 100 and the AC/DC converter 200 for the
electronic circuitry of the distributor 70. The 110 Volt
distributor AC outlet 72 (shown in FIG. 1) has three con-
ductors hot, neutral, and ground labeled H, N, and G,
respectively. Ground G i1s connected to ground. The Hot
conductor H 1s protected from overload by circuit breaker
CB, which corresponds to circuit breaker 77 shown in FIG.
1. Hot and neutral conductors H and N are connected as
shown to three metal oxide variables M1, M2, and M3,
which have a maximum clamp voltage of 800 Volts and a
surge current of 2.5 kV to protect against voltage spikes, and
an 8 Volt AC transformer T1, which steps down the voltage
to 8 Volts AC. This low voltage from the transformer T1 is
then converted to DC power through the bridge rectifier
consisting of four diodes D2-D3S, which are described as
Part No. 1N4003. The 5-Volt supply voltage Vcc 1s obtained
filtered and regulated through capacitors C1, C2, and Cé and
regulator Q1 as shown. Capacitor C1 is electrolytic 1000
microfarad, 16 Volt; capacitor C2 1s tantalum 10 microfarad,
50 Volt; capacitor C6 is 0.1 microfarad, 100 Volt; and
regulator Q1 is 5 Volt, 1 Ampere. To make the following
schematics of the drawing more clear, the connection of the
3-Volt supply voltage Vcc to the various integrated circuit
chips 1s not shown, such being well known to those skilled
in the art.

25

30

35

40

45

20

33

60

05

10

Continuing to refer to FIG. 4, when the distributor 70 is
used with a 220 Volt power source, the traces are cut at
points A and B and a jump wire from C to D 1s included. The
triac drivers, triacs, and related components hereinaiter
described must also be changed to work with 220 Volt power
source.

FIG. § of the drawing is a schematic diagram of a
preferred embodiment of the parallel interface 300 of the
distributor. Connector 67 has pin PC board connector P1
with 10 pins labeled 1-10. Pin 1 is the strobe in line STB IN;
pin 2 is the strobe out line STB OUT; pin 3 is the clock line
CLK; pin 4 is the data line DATA; pin § is grounded; pin 6
is labeled BUSY IN; pin 7 is labeled BUSY; and pins 8-10
are unused. These pins are connected to integrated circuit

U4, Parts B, C, and D, flip-flop U2, Part A, and resistors R3
and R4. Integrated circuit U4 1s described in the T'TL as Part
No. 74HC125; and integrated circuit U2 is described in the

TTL as Part No. 74HC74. Resistors R3 and R4 are 4.7K,, 4
Watt.

FIG. 6 1s a schematic diagram of a preferred embodiment
of the phone ring interface 400 of the distributor 70. The
phone ring interface 400 uses the changing voltages in the
telephone line 123 caused by the ring signal to communicate
with the distributor 70. The incoming telephone line 123 is
connected to the leads of the jack 121 of the distributor 70
as shown in FIG. 1. The telephone jack 121 is connected to
PC board phone jack J3. The outgoing telephone line 125 is
connected to the telephone jack 122 as shown in FIG. 1. The
telephone jack 122 is connected to PC board phone jack J2.
Thus, incoming telephone line 123 can be connected at PC
board phone jack J3, and outgoing telephone lines 125 can
be connected at PC board phone jack J2.

Incoming telephone line 123 from jack J3 are connected
to two metal oxide vanables M4 and MS, which have a
maximum clamp voltage of 380 Volts to protect against
phone line voltage spikes. The telephone lines are also
connected to resistor R1, capacitor C4, diode D1, and
integrated circuit U3 as shown for detecting a telephone ring
signal and convening it to a direct current signal. Resistor R1
is 4.7K, Y4 Watt; capacity C4 is 25 picofarad, 1000 Volt;
diode D1 1s described as Part No. 1N4003; and integrated
circuit U3 1s an [DL-1 Opto-isolator. Integrated circuit
flip-flop U2, Part B, is incorporated to latch each ring signal.
Flip-flop U2 is described in the TTL as Part No. 74HC74.
When a telephone ring is initiated, the flip-flop U2, Part B,
is set at pin 10. Therefore, according to the logic of U2, Part
B, pin 9 will be high to notify the single-chip microcomputer
Ul, at Port C, pin 9 (see FIG. 7). After receiving this ring
present signal, the single-chip microcomputer Ul, pin 19,
will send back a reset signal to U2, Part B, at pin 13 to clear
the fiip-flop.

Referring now to FIG. 7, a preferred embodiment of the
single-chip microcomputer 500 and its connections is illus-
trated. In the presently most preferred embodiment of the
invention, a single-chip microcomputer Ul is used. This
microcomputer Ul is a Motorola single chip single-chip
microcomputer Part No. MC68705P3, which 1s an 3-bit
EPROM microcomputer umt. The MC68705P3 (High-Den-
sity NMOS) Microcomputer Unmt (MCU) 1s user program-
mable to allow program changes and lower volume appli-
cations. Single-chip microcomputer Ul is a low cost MCU
having parallel /O capability with pins programmable as
input or output. As described in the technical data for the
single-chip microcomputer, it has an internal 8-bit timer
with 7-bit programmable prescaler, an on-chip oscillator,
memory mapped I/O, versatile interrupt handling, bit
manipulation, bit test and branch instruction, vectored inter-



5,506,790

11

rupts, bootstrap program in read-only memory (ROM), 1804
bytes of EPROM, 112 bytes of RAM and 20 TTL/CMOS
compatible bidirectional I/O lines. The complete operational
and electrical specification for this Motorola single-chip
microcomputer MC68705PC3 can be found in the Micro-
processor, Microcontroller, and Peripheral Data book, Vol-
umes 1 & 2, availabie from Motorola.

Single-chip microcomputer Ul is connected as shown at
pins 1, 4, and to run under crystal XTAL at 3.2768 MHz with
capacitor C3, which is 25 picofarad, 1000 Volt.

Pins 2, 3, 6, and 7 are tied to the 5-Volt power supply Vcc.
In this particular schematic design for U1 and the distributor
70, the hardware interrupt at pin 2 is not used.

A reset switch SW1 is connected through PC board mount
P2 at pins 8 and 9 and capacitor C4 to single-chip micro-
computer U1 at pin 28. Capacitor C4 is 1 microfarad, 50 Volt
and sufficient for the delay requirements of about 100
milliseconds before allowing the resent input to go high. As
will hereinafter be explained in more detail, depressing reset
switch SW1 sends a low signal to pin 28 that causes a
vectored reset jump into INIT routine as shown in FIGS. F1
and F2. to initialize the distributor 70.

Single-chip microcomputer Ul, pins 8 (STBPRES) and
19 (CLRSTB) are used to monitor the line STB IN of the
parallel interface 300. Referring briefly back to FIG. §,
single-chip microcomputer Ul, pin 8 is connected to flip-
flop U2, Pan A, at pin 6 (STBPRES); and single-chip
microcomputer Ul, pin 19 (CLRSTB) is connected to the
flip-flop U2, Pan A, at pin 1 to reset the flip-flop after the
strobe in signal has been received by the single-chip micro-
computer Ul. The strobe signal from PC board connector
P1, at pin 1 is buffered by integrated circuit U4, Part B, at
pin § having its output pin 6 is connected to PC board
connector P1, at pin 2 to have adequate dnve to the
conventional printer 50. An active low strobe signal input
sets the flip-flop U2, Part A, at pin 4 to generate a low signal
at pin 6, which is connected to pin 8 of the single-chip
microcomputer Ul shown in FIG. 7. The single-chip micro-
computer U1, at pin 8 (STBPRES), checks the low signal at
pin 6 of flip-flop U2, Part A, to identify the status of the
strobe signal line. When this strobe signal 1s active, the
single-chip microcomputer of the distributor 70 can recog-
nize that the personal computer 30 is communicating with
the printer 50 or other device through the parallel port and
split cable.

Single-chip microcomputer Ul, pins 20, 21, and 22 are
used as inputs to receive data transmission from the parallel
port of the personal computer 30 through PC board connec-
tor P1. Referring briefly back to FIG. §, single-chip micro-
computer pins 20, 21, and 22 are connected to the data line
DATA, the clock line CLK, and the line labeled BUSY IN.
Single-chip microcomputer pins 23 (BUSY EN) and 24
(BUSY OUT) are used as outputs connected to acknowledge
to the personal computer 30 when a bit of data has been
received. Referring briefly back to FIG. § again, single-chip
microcomputer pin 23 (BUSY EN) is connected to inte-
grated circuit U4, Part D at pin 13. to either select signal
BUSY IN from PC board connector P1 at pin 6, or to select
BUSY OUT from Ul at pin 24. The BUSY line is pulled
high by resistor R4 to satisfy the tri-state of U4, Parts C and
D. In normal operation of the personal computer 30 and
printer 50, this BUSY EN is low to allow the BUSY IN
signal to pass through buffer U4, Part D. When the personal
computer 30 and the distributor 70 are in communication,
the BUSY EN line is high to disable the integrated ctrcuit
U4, Part D, and the signal BUSY OUT from single-chip
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microcomputer Ul, pin 24, is transmitted through the inte-
grated circuit U4, Part C, to PC board connector P1 at pin 7
(BUSY).

Pins 2-7 of the pin board connector P1 shown in FIG. 6
are used to communicate with the personal computer 30.
Communication is sent serially from the personal computer
paralle] port to the distributor 70, one bit at a time. For
example, to send a high bit of data to the distributor 70, the
personal computer 30 does the following:

(1) sets the DATA line high;

(2) toggles the state of the CLK line (low to high or high
to low);

(3) when the distributor 70 has received the single bit of
data, the single-chip microcomputer Ul, at pin 23
(BUSY EN) will disable the BUSY IN signal at pin 13
of U4, part D and acknowledge BUSY by toggling the
BUSY OUT signal from U1, pin 24 through U4, part C;

and -

(4) after receiving the acknowledgement signal from the
distributor, the personal computer will loop back to step
(1) to send the next single bit of data.
The communication between the personal computer 30 and
the distributor 70 will hereinafter be explained in more detail
with reference to the algorithm flow charts.

Single-chip microcomputer Ul pins 9 (RNGPRES) and
18 (CLRRNG) are used to communicate with the phone ring
interface 400. Referring briefly to FIG. 6, single-chip micro-
computer Ul, pin 9 is connected to the phone ring interface
400 at flip-flop U2, Part B, pin 9, which signals the presence
of a telephone ring detected at phone jack J3; and single-chip
microcomputer Ul, pin is connected to the flip-flop U2, Part
B, at pin 13, to reset the flip-flop after a ring signal 1s
received by the single-chip microcomputer Ul.

Single-chip microcomputer Ul, pin 17 generates a low
signal to turn on LED 116 through resistor R20 to indicate
ring mode is selected. Resistor R20 1s 560 Ohm, %4 Watt.
When the incoming ring is detected, this pin is pulled high
to turn off LED 116 by the application firmware.

As will be described with reference to the firmware
alporithm flow charts of FIGS. 9A-9S, the single-chip
microcomputer U1 checks for a preselected number of ring
signals at the phone ring interface 400, which in the pre-
ferred embodiment can be anywhere between one and fifteen
rings. The distributor 70 turns the personal computer 30 on
only if the set of rings reaches the preselected number of
rings.

As will also hereinafter be described in more detail,
single-chip microcomputer pins 12-16 (CTRL-1, CTRL-2,
CTRL-3, CTRL-4, CTRL-5, respectively) are used to con-
trol, i.e., turn on and off, the relays 601, 602, 603, 604, and
605 for connecting electrical power to the power connectors
of the distnibutor 70.

FIG. 8 of the drawing is a schematic diagram of a
preferred embodiment of the solid-state relays 601605 for
connecting power to the distributor AC electrical outlets
101-105; respectively. For example, to turn on the relay 601
to supply AC power to outlet 101, which i1s preferably
designated for the plug of personal computer 30, the single-
chip microcomputer Ul sends a low signal at pin 12, line
CTRL-1, which is connected to triac driver US at pin 2. Tnac
driver US is identified as commercially available from
Motorola as Part No. MOC3031. Pin 1 of the triac driver U3
is connected through resistor RS to LED 111. Resistor RS 1s
220 Ohm, 4 Watt. Pins 4 and 6 of the triac driver U5 are
connected to triac Q2 at gate G and resistors R10 and R15
as shown. Triac Q2 is 120 Volt, 8 Ampere, Part No.
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L.200816-ND: resistor R10is 1K Ohms, 4 Watt; and resistor
R15 is 27 Ohms, 4 Watt. Thus, AC Hot power line 1s
selectively connected from MT2 to MT1 of triac Q2 to
provide power to AC outlet 101 of the distributor 70. At the
same time, LED 111 is lighted to provide visual indication
to the distributor user that the power has been connected to
the AC outlet 101. More information regarding the triac Q2
can be found in the Technical Manual from Teccor Elec-
tronics for selecting parts for specific relay applications.

Similarly, single-chip microcomputer Ul pins 13-16 are
used to selectively connect AC Hot power line to provide
electrical power to a AC outlets 102-1035, respectively, of the
distributor 70. Each of the other relays 602-605 is similar to
relay 601. Triac drivers U6-U9Y are the same as triac driver
US. Resistors R6-R9 are the same as resistor RS. Triacs
Q3-Q6 are the same as triac Q2. Resistors R11-R14 are the
same as resistor R10, and resistors R16—R19 are the same as
resistor R15. AC outlet 102 is preferably designated for the
monitor 40; AC outlet 103 is designated for the printer 50,
and AC outlets 104 and 105 are designated AUX1 and
AUX?2 for auxiliary devices.

FIGS. 9A-9S, inclusive, show a detailed flow chart of a
preferred algorithm for the firmware programming of the
single-chip microcomputer Ul of the distributor. As will be
readily apparent to those skilled in the art from the flow
chart, the single-chip microcomputer Ul of distributor 70
can be programmed to react to highly specific command
sequences and data sent by the personal computer 30
through its parallel port to the distributor 70.

Referring briefly to FIG. 9A of the flow charts, the
interrupt vector table of the algorithm is shown. As shown
in the table, the algorithm will start the “INIT” routine upon
any of the following conditions: “Reset,” “Sofiware Inter-
rupt,” or “Power On.” Upon a timer interrupt, the program
will jump to a routine called “TIRQ”. As previously men-
tioned, hardware interrupt is not used in the presently most
preferred embodiment of the distributor 70, pin 2 of single-
chip microcomputer Ul being tied to Vcc.

Referring to FIG. 9B of the flow chart, the algonthm
routine starting with the interrupt vector “INIT” for the
“Reset,” “Software Interrupt,” or “Power On” conditions 1s
shown. In this routine, the program initializes all port control
lines, I/O lines, the clock, and the application program
variables. As can be seen in the flow chart, this INIT routine
also has been designed to allow the program to monitor if
there has been a power failure due to any power corruption
by excessive load caused for example, by high potential
short, thunderstorm, etc. If so, the program variable “FIRST-
BOOT” will be cleared to zero by the power outage. After
the power outage, the flow chart shows that the single-chip
microcomputer will check the status of the “FIRSTBOOT"
variable. If it is zero, it turns off all power to the AC outlets
for the devices plugged into the distributor and enters into an
indefinite loop while flashing an LED (LED 116) to notify
the user of such event. The intelligent power distributor 70
can be restarted by pressing the reset button SW1 or by a
telephone call received at the phone ring interface 400.

FIG. 9C of the flow charts shows the main program
routine called “MAIN LOOP.” The main loop performs the
following functions: (1) checks the communication paraliel
interface 200 of the distributor 70 to see if the personal
computer 30 is turned on, else bypass; (2) updates the
computer time-out function if the personal computer 30 1s
turned off and is in a sleep mode, else bypass; (3) updates the
printer time-out if the printer is turned on, else bypass; (4)
reads whether a ring signal is present if it i1s not in the ring
receiving process, else bypass; (5) processes ring after rings
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have been received, else bypass; (6) verifies and updates
power control output, if necessary, due to fluctuation in AC
power loading, power interrupt, power shock excitation, etc.

FIGS. 9D through 9G of the flow charts show the com-
munication protocol with the personal computer 30. These
algorithms show how the single-chip microcomputer Ul of
the distributor 70 verifies, gets, and acknowledges data from
the parallel port of the personal computer 30. The protocol
allows for reliable communication between the personal
computer 30 and the intelligent power distributor 70.

FIG. 9D shows the routine called “I/O CHECK" for
performing an I/O check on the parallel port of the personal
computer 30. Specifically, it performs the following steps:
(1) checks whether any communication on the parallel port
of the personal computer 30 has started; (2) checks whether

. the communication is intended for the distributor 70; (3)

checks whether three synchronization bits have been suc-
cessfully received; and (4) checks whether two start bits
have been successfully received {from the personal computer
30. If all four of these protocol handshake steps are suc-
cessful between the personal computer 30 and the inteliigent
power distributor 70, then the program goes to the “GET
DATA” routine shown in FIG. 9D.

FIG. 9E shows the algorithm called “GET DATA” for

serially receiving 24 consecutive bits of data and placing
these bits of data in the appropriate places of three bytes of
data.
- FIGS. 9F and 9G show the algorithm routine called
“RECEIVED” for execution of the three bytes of command
data successfully received from the personal computer 30 in
the previously described “GET DATA™ routine. These
execution steps can be summarizes as follows: (1) if the
received command equals 6, then toggle the King Enable/
Disable; (2) if the received command equals 7, then update
preselected number of telephone rings that the distributor 70
should respond to and also update the printer timer; (3) if the
received command equals 1, then turn off the personal
computer 30 and set the computer time-out period and set
the Ring Enable to enabled; (4) if the received command
equals any one of 2, 3, 4, or 5, then turn on or turn off the
appropriate AC outlet 101-105 of the intelligent power
distributor 70, except that if the command is to turn on
DEVICE-3, which is normally expected to be the printer 50,
then the command will also set the printer time-out period.
If DEVICE-3 is not used for the time-out period, then the
distributor will automatically disable it. Note that the time-
out period for the printer 50 (DEVICE 3) will be restarted
whenever a printing job is in progress, which the mtelligent
power distributor 70 can detect by monitoring the printer
flag status. The printer flag status line 1s connected to the
parallel cable 80 that is shared by the printer 50 and
distributor 70. In other words, this printer time-out period
will not be reloaded as long as the printer is being used, and
will be expired whenever the printer 50 is not in use. This
feature can be implemented for other devices if additional
input sensing is provided to the distributor 70 for monitoring
the use of the other devices. Just one of practically limitless
examples, the distributor 70 can turn a light on in response
to input from a motion detector, or even turn on the
computer so that it can automatically report the motion to a
security service.

FIG. 9H shows the printer support routine called
“PRINTER PROCEDURE.” This routine pernodically
updates the printer timer until the time-out period 1s
exceeded, at which time the intelligent distributor 70 can
turn off the printer S0.

FIG. 91 is the computer support routine called “COM-
PUTER PROCEDURE.” This routine peniodically updates
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the computer timer until the time-out period is exceeded, at
which time the intelligent power distributor 70 will connect
power to the AC outlet 101 for the personal computer 30 to
turn the personal computer 30 back on.

FIG. 9] is the “READ RING” routine for the phone ring
interface feature of the algorithm. This routine checks that
the following conditions are satisfied before starting to read
a telephone ring signal: (1) that Ring Enable is actually
enabled; (2) that the telephone line is actually ringing; (3)
that the algorithm in the ring detector process; and (4) that
the algorithm is not in the ring reset process. If all four of
these conditions are met, then it sets a two second timer,
counts the ring number, turns the ring detected LED oft, and
sets the algorithm flags as appropriate.

FIG. 9K is the “RING PROCEDURE” of the algorithm.
This routine is to process a telephone ring signal. After
completion of receiving a telephone ring, the matching ring
should be verified. If the preset ring number stored in the
microcomputer memory is matched, the distributor 70 turns
off the personal computer 30, and then just five seconds later
it will turn it back on. This 1s used as a reset to solve many
- existing problems with the personal computer being hung-
up. But if different, it will abort the call.

FIGS. 9L through 9R are flow charts of the supporting
routines of the algorithm.

FIG. 9S shows the flow chart for the timer interrupt
routine “TIRQ” of the algorithm. The internal timer is set to
automatically call this routine every 5 milliseconds. Upon
getting this “TIRQ” routine call, any other activity will be
temporarily stopped and will resume after this routine pro-
cess 1s completed. The main function of this interrupt call 1s
to update (decrease timers) and sct appropriate flags so other
routines and monitor and execute at appropriate times.

FIGS. 10A and 10B show the flow chart for the handshake
protocol and communication routine of a portion of the
software program that can be loaded on the personal com-
puter for communicating and controlling the intelligent
power distributor. This flow chart establishes communica-
tion with the distributor 70 and serially sends three bytes of
command information to the distributor.

FIG. 10A shows the flow chart for a software program that
first sends three synchronous bits of data to the distributor 70
to establish a handshake that meets the required protocol.
The software program then sends two high bits of data to
start the serial transmission of a command. Finally, the
software program serially sends three bytes of commands to
the distributor 70.

FIG. 10B shows the “SEND BYTE” routine called in the
flow chart of FIG. 10A. This routine sends the highest bit
(bit 7) of the first byte to the parallel port of the personal
computer 30 for the distributor 70 to read. The routine then
checks for a busy response within a specified period from the
distributor 70. If the software program receives the correct
response, it will shift left one bit of the command byte for
the next bit of data transmission. This loop will be repeated
until all the bits of a command byte of data have been
serially sent to the distributor 70. If an error occurs, the
software program will jump to an error routine, not shown
in detail, which would, for example, notity the user of the
error, or automatically retry several times before it exits the
application software.

Thus, the intelligent power distributor 70 and method of
the invention are directed toward solving the problem of
wasted electric power. They also minimize the problem of
voltage spikes and power surges, which can damage the
electronic circuitry of the personal computer and other
devices. The distributor 70 allows the user of the personal
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computer 30 to specify the time, manner, and sequence of
switching power on and off to the personal computer itself,
personal computer peripheral devices, and other devices
electrically connected to the distributor. The distributor 70
minimizes power consumption, and it also minimizes volt-
age spikes and power surges to which the personal computer
30 and other devices having delicate electronic circuitry are
subjected.

It is to be understood of course that the foregoing descrip-
tion relates to a preferred embodiment. Numerous modifi-
cations and alterations thereof can be made without depart-
ing from the scope and spirit of the invention as set forth in
the appended claims.

Having described the invention, what is claimed 1s:

1. Apparatus for controlling electrical power supplied
from a power source through power cords to a personal

‘computer and other electrical devices, the apparatus being

controlled through a parallel port of the personal computer,
the apparatus comprising:

(a) a power lead connector connectable through a power
lead to the power source;

(b) a plurality of AC outlets for receiving the power plugs
of a personal computer and other electrical devices;

(c) a plurality of relays for selectively controlling elec-
trical power from said power lead connector to each of
said AC outlets;

(d) a data communication interface connectable to the
parallel port of the personal computer through a parallel
cable; and

(e) a single-chip microcomputer having an electronic
storage device and a clock connected to said plurality
of relays and to said data communication interface
connectable to the parallel port of the personal com-
puter and operating said plurality of relays at the
preprogrammed times specified by the data from the
personal computer to selectively control electrical
power to each outlet of said plurality of AC outlets, said
single-chip microcomputer monitoring a control signal
of the parallel port of the personal computer to distin-
guish communications intended for another personal
computer peripheral device connected to the parallel
port of the personal computer, whereby the apparatus
can share the parallel port of the personal computer
with another personal computer peripheral device.

2. An apparatus according to claim 1, wherein said
single-chip microcomputer is monitoring and responding to
a control signal intended for another personal computer
peripheral device.

3. An apparatus according to claim 2, wherein the control
signal 1s a strobe data line.

4. An apparatus according to claim 1, further compnsing
a split-Y parallel cable such that said data communication
interface of the apparatus can share the parallel port of the
personal computer with a personal computer peripheral
device through said split-Y paralle] cable.

5. An apparatus according to claim 1, wherein said
single-chip microcomputer instructs at least one of said
relays to connect electrical power to at least one of said AC
outlets after a preselected time-out period, the personal
computer having provided said single-chip microcomputer
of the apparatus with the preselected time-out period.

6. An apparatus according to claim 3§, wherein one of said
AC outlets 1s specifically designated for receiving the power
plug of the personal computer, said single-chip microcom-
puter selectively operating one of said plurality of relays to
connect electrical power to said AC outlet designated for the
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personal computer, whereby the apparatus can turn on the
personal computer after the preselected time-out period.

7. An apparatus according to claim 1 further comprising:
a telephone line jack connectable to a telephone line; and a
phone ring interface electrically connected to said telephone
line jack and to said single-chip microcomputer when a ring
signal is received on the telephone line; said single-chip
microcomputer having programming to respond to a prede-
termined telephone ring sequence and for operating at least
one of said plurality of relays to connect electrical power to
at least one of said AC outlets, the personal computer having
provided said single-chip microcomputer with the prese-
lected ring sequence.

8. An apparatus according to claim 7, wherein said
single-chip microcomputer is programmed to analyze the
signal burst of a telephone ring.

9. A method of controlling distribution of electrical power
to a personal computer, personal computer peripherals, and
other devices through a parallel port of the personal com-
puter, the method comprising the steps of:

(a) connecting an intelligent power distributor to the
parallel port of the personal computer to share the port
with a peripheral computer device, the intelligent
power distributor having a power cord for electrically
connecting to an AC power source, AC electrical out-
lets for receiving the power plugs of the personal
computer and other electrical devices, a single-chip
microcomputer, and relays for connecting electrical
power from the power cord to each of the AC electrical
outlets;

(b) connecting the power cord of the distributor to a power
SOUrce;

(c) connecting the electrical power plug of the personal
computer to one of the AC outlets of the intelligent
power distributor;

(d) transmitting control data from the port of the personal
computer to the intelligent power distributor;

() validating the control data with the single-chip micro-
computer of the intelligent power distributor by moni-
foring control signals of the parallel port of the personal
computer; and

(f) using the personal computer to instruct the intelligent
power distributor to selectively connect at predeter-
mined times electrical power from the power cord to
one or more of the individual AC electrical outlets of
the intelligent power distributor, thereby controlling the
times power is supplied to the personal computer and
any other devices plugged into the AC electrical outlets
of the intelligent power distributor.

10. A programmable power distributor for selectively
controlling and distributing electrical power irom a power
source to a personal computer and other electrical devices,
the distributor comprising:

(a) a power lead connectable to the power source;

(b) a plurality of electrical sockets for receiving the power
plugs of the personal computer and other electrical
devices;
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(d) a single-chip microcomputer for selectively and inde-
pendently operating said relays, said single-chip micro-
computer having an on-board clock, whereby it can
selectively operate each relay of said plurality of relays
at programmed times; and

(e) a data transfer interface operably connected to said
single-chip microcomputer, whereby said microcom-
puter can be connected through a parallel cable to a
parallel port of the personal computer so that the
personal computer can communicate program data
instructions to said single-chip microcomputer, said
single-chip microcomputer monitoring control signals
of the parallel .port for distinguishing between instruc-
tions intended for the distributor and 1instructions
intended for other personal computer peripherals so
that the distributor can share the parallel port of the

personal computer with another personal computer
peripheral.

11. A programmable power distributor according to claim
10, further comprising a telephone jack for a telephone line,
said jack operably connected to said single-chip microcom-
puter, wherein said distributor detects telephone ring signals
received at the telephone jack and interprets a programmed
sequence of ring signals into instructions for selectively
operating said relays. -

12. A programmable power distributor according to claim
10, further comprising means for monitoring the activity of
an electrical device, and for operating one of said relays to
disconnect electrical power to the electrical device after a
predesignated time-out period of non-use measured by the
on-board clock of the single-chip microcomputer.

13. A programmable power distributor according to claim
10, further comprising: an AC/DC converter connected to

said power lead connector of the distributor for converting
AC power to DC current to drive said data transfer interface,

said single-chip microcomputer, and said relays of the
distributor.

14. A programmable power distributor according to claim
10, wherein one of said electrical sockets is designated for
the personal computer, said single-chip microcomputer pro-
viding a default “on” setting for said relay controlling said
designated socket whereby, before the distributor receives
any programming instructions through the parallel port of
the personal computer, the default condition of the distribu-
tor provides power to the personal computer.

15. A programmable power distributor according to claim
10, wherein said relays are solid state with zero volt switch-
ing so that the AC power can be turned on or off more
smoothly, minimizing radio-frequency interference (RFI)
and electromagnetic interference (EMI).

16. A programmable power distributor according to claim
10, wherein communicating with the distributor is made user
friendly by including a software package for the personal
computer that translates commands from the user into com-
mands sent through the parallel port of the personal com-

(c) a plurality of relays operably connected to selectively ¢o puter.

and independently connect said power lead to each of
said AC outlets;
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